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SUGGESTIONS TO THE TEACHER. 



In studying insects it is very desirable to be able to keep 
them under observation from day to day. For this purpose 
various sorts of " breeding cages " are commonly employed. 
A breeding cage is simply a closed vessel in which a caterpillar 
or other insect may be kept alive and fed, so that it will go 
through the cycle of its changes where it can be seen. A 
simple form of such a cage consists of a lantern globe or lamp 
chimney resting upon a wide, shallow dish, in which sand or 
earth to a depth of two or three inches has been placed. 
When it is to be used for large caterpillars a small glass vial 
nearly full of water is set down in the sand in the middle of 
the space, with the top of the vial projecting somewhat above 
the surface. In this vial a leaf or branch of the food plant is 
placed. The cage is now ready for the caterpillar, which will 
find its food kept fresh for two or three days by the water in 
the vial. Then a new leaf or branch may be exchanged for 
the old one. The open top of the lamp chimney is to be kept 
covered with a small piece of mosquito netting, held in place 
by a rubber band. For the lower dish a flowerpot or a flower- 
pot saucer serves the purpose very well. 

Many forms of boxes may also be used for keeping insects 
under observation. . An eitipty chalk box, with a piece of glass 
in place of the usual cover, does very well for some kinds of 
insects, though the box is likely to be spoiled if damp earth is 
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placed in the bottom. An ordinary glass fruit jar, with mos- 
quito netting over the top, held in place by a rubber band, 
serves very well for rearing many insects, while for smaller leaf- 
eating caterpillars, ghiss tumblers 
or jelly glasses with perforated 
tops may be used to advantage. 

To collect many kinds of flying 
insects an insect net is desirable. 
This is easily made by forming a 
ring ten or twelve inches in diam- 
eter out of stiff wire, with the 
ends welded together as shown in 
Fig. A, The pointed end thus 
made is to be inserted in the end 
of a suitable handle — a broom- 
stick serves the purpose very well, 
although it is a little too large 
around to use easily. Then a bag, 
about two feet deep, of mosquito 
netting, cheese cloth, or some similar 
material is to be attached to the 
ring of wire. If the net is to be used much it will pay to sew 
over the wire a strip of strong muslin, to which the lighter 
cloth is to be attached. This muslin in contact with the wire 
will last longer than the thinner cloth would, as this is the 
place where most of the wear comes. 

Some form of a killing bottle is very desirable for any one 
who gives even slight attention to. the habits of insects. For 
small specimens such a bottle as is shown in Fig. B is excel- 
lent. It consists of a good-sized vial fitted with a cork. In the 
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bottom are placed two or thi'ee small lumps of cyanide of 
potassium, a deadly poison, which must be handled with great 
care, so as not even to inhale any of the fumes ; then cover the 
lumps with a little fine sawdust, after which 
turn in a little thick, freshly mixed plastei of 
Paris ; this forms on top of the sawdust a 
layer that soon hardens and remains in i lace 
As soon as the superfluous moisture has evapo- 
rated insert the cork, and the preparation of 
the killing bottle is finished. The fumes of 
the cyanide rise through the plaster of Pttis 
filling the space below the cork. When an 
insect is put in the bottle it is quickly kiUed 

Larger bottles for larger insects m ij be 
prepared in a similar way. Almost any wide 
mouthed bottle will do for medium-sized speti 
mens, while glass fruit jars may be brought 
into use for the largest butterflies and moths 
Of course these bottles must be kept away 
from small children, who might remove the 
cork and inhale the fumes. Each should be 
labeled Poison. 

It is very desirable that butterflies and 
moths should be preserved with the wings 
spread out. For this a " setting board " is 
needed ; it is made of two thin strips of pine 
board about a foot long, nailed to end pieces, as shown in Fig.C, 
with a space of half an inch, more or less, between. A naiTow 
strip of sheet cork is tacked on the underside of the boards so 
as to cover the space between them. When the moth is killed 
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it is pinned through the middle of the thorax, the pin is 
inserted in the cork below the groove, so that the body will fit 
between the boards, and the lower surface of the wings rests 
upon them. Then by means of long pins or needles in wooden 
handles the wings are to be brought into position so that the 
hind margins of the front wings are at right angles to the body, 
and held there until the narrow strips of cardboard are fastened 
in place by pins. 

After the motlis or butterflies are thus fastened to the setting 
boards tlie latter are to be put out of the dust in some warm, 
dry situation where, in the course of a week or ten days, they 
will dry out and harden to such an extent that tlie wngs will 
remain in position after the insect is removed from the setting 
board. 

A supply of insect pins, which are longer and better than 
ordinary pins, and of sheet cork is very desirable. These may 
be obtained, at small cost, of dealers in natural-history supplies 
in any of the larger cities. The insects may be kept in empty 
cigar boxes having a layer of cork in the bottom or in almost 
any form of tight case. 

The tey^clier desiring fuller information upon methods of col- 
lecting and preserving insects will find Prof. J. H. Comstock's 
book Insect Life of great value. It also is full of suggestions 
regarding tlie study of living insects, which should always have 
the first place in school work. The aim of the teacher should 
be not to foster the collecting spirit so much as to develop the 
perceptive faculties in such a way that tlie pupil will not only 
notice the living things about him, but will be on the alert for 
the significance of their structure, their color, or their habits 
of life. 
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This little book is designed for use as a reading book which 
shall lead the pupil to fuller observation upon the insects 
about him. It is intended to be used during the latter part of 
summer and in the autumn as the companion volume is de- 
signed for use in spring and early summer. It is not essential 
that the articles be read consecutively, but it is highly desirable 
that the pupils actually see as many as possible of the insects 
discussed. 

Nearly all of the illustrations in the book have been drawn 
especially for it by Mr. Joseph Bridgham. For the others, 
credit should be given as follows : Figs. 1-5 are from Insects 
Injurious to Vegetation^ by Dr. T. W. Harris, the electrotypes 
having been obtained through the courtesy of Secretary Wil- 
liam R. Sessions, of the Massachusetts State Board of Agricul- 
ture. Figs. 15, 20, 21, 33, and 34 are from the reports of the 
late Dr. C. V. Riley, electrotypes having been obtained through 

Mrs. Riley. 

C. M. W. 
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OUR INSECT MUSICIANS. 

The tree-top concert troupe, of which Dame Nature is 
the manager, includes not only the birds, which are the 
celebrated singers, but a great orchestra of insects that 
do the instrumental parts. They are fitted out with the 
most ingenious little drums, violins, and castanets that you 
can imagine, and on these they play most skillfully, with- 
out ever taking lessons or spending time in practice. 

In this country these insect musicians have a '^ season " 
of six or eight weeks during the long, hot days and still 
nights of mid-summer. Nature makes great preparations 
for their comfort and enjoyment. Their " green rooms " 
are every year freshly curtained and decorated and a con- 
tinual feast is spread of the food most agreeable to their 
taste. " And which are the musical insects ?" do you ask ? 

Well, in the first place, there are so many insects that 
have the power of producing sounds that it would make 
the list too long to mention every one. We will there- 
fore include among our true musicians only those that 
have some especial apparatus for the purpose, and that 
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make a business of playing at certain hours of the day or 
night. 

This will leave out all the bees, wasps, and flies, most 
of the beetles and grasshoppers, and even the mosquito 
whose " song " so exasperatingly informs us of her blood- 
thirsty intentiojw5 before she has a chance to stab us with 
her tiny lancet's. 

All these insects produce their " hummings '' and "buzz- 
ings" and ^^whirrings" Vy the mere act of flight, and, 
though they add a very fine tone to Nature's-harmony, we 
will not here consider them as members of our " Band." 

Among our greatest performers are the harvest flies, or 
cicadas, some of the true grasshoppers, and all of the 
katydids, black crickets, and tree crickets. It must be 
remembered that only the males are provided with instru- 
ments and are supposed to play for the purpose of calling 
up their mates. But as they continue their solos and 
choruses for hours and seem to pay no attention to the 
members of their family which may come to listen, we 
may conclude that they play for the pure enjoyment of it. 

One or two of the lady katydids sometimes make a 
sharp chirping sound by a sudden jerk of the wings, but 
they are the exceptions to the rule. 

It has always been a great puzzle to find out where the 
ears of insects were located, and so far this has been done 
only in the case of certain grasshoppers, which have ear- 
like organs on the joint of the hind part of the body next 
the thorax, and in the katydids and some of their relations. 
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which have their ears on their front legs ! Nothing that 
would seem to serve as organs of hearing has yet been 
found on the noisy har\-est flies, nor on the squeaking 
beetles. It is, however, only reasonable to suppose that 
all insects, having an especial apparatus for producing 
sounds, have also some means for heari"g them. 

Every one will agree that in the summer concerts the 
"leading r61e," as musical people would say, is taken by 




the harvest fly, or dog-day fly, or annual cicada {Fig. 1). 
This insect is well known in almost all parts of the United 
States. It makes its appearance every summer. It is 
one of the largest American insects of its family, another 
being its singular cousin, the seventeen-year or thirteen- 
year cicada, commonly, but incorrectly, called a " locust." 
There are two broods of the common harvest fly, one 
of which appears one year and the other the next, because 
it is said to be two years in getting its growth. This 
period is passed underground, feeding on the tender roots 
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of trees and shrubs (Fig. 2). AVhen full-grown it tunnels 
its way upward toward the light and air, but stops just 
below the surface to change its form for one better suited 
to crawling on the 
ground and climbing 
trees. This is its pupa 
stage. It has now a 
hard, light brown shell 
with strong, spiny legs, 
large eyes, and wing 
pads. In this form it 
comes out of the ground 
and runs as fast as it 
can to the nearest tree, up which it scrambles to a height 
of several feet. Here it attaches itself firmly to the bark 
by its spiny legs and claws and is ready for its second 
change of form. 

This takes place in a few hours. The pupa shell opens 
on the back, and the perfect fly draws itself out. It is 
very soft and pale in color at first and the wings are short 
and limp. As soon as its body hardens a little it climbs 
up into the tree and hides among the leaves until its 
wings spread and stiffen and it is able to fly. The empty 
pupa shells are left clinging to the tree, and many of 
these are to be seen every summer in orchards and 
groves. 

The perfect insect is more than two inches long and 
quite stout. The head is short and broad with a large 
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round eye on each side. It has short, bristle-shaped 
antennae and a sharp, strong beak doubled under its chin. 
The colors are black and green, and on the sides and 
underneath it has a chalky appearance. 

The drums* are on the under side, covered by little 
rounded flaps that are hinged to the body on one edge. 
Over the hollows are stretched convex pieces of mem- 
brane gathered into fine plaits. These form the drum 
heads and are played upon, not by sticks, but by strong 
muscles or cords underneath, which are loosened and tight- 
ened with great rapidity, producing a shrill rattling sound 
that begins rather slowly but gets louder and faster in its 
vibrations, until it is almost deafening when close at hand, 
and finally dies away in a slow, dragging "whirr," as 
though the performer were tired out. But after a minute's 
rest he begins again with great energy. These perform- 
ances take place usually in the afternoon and are continued 
into the twilight hours, but during the night the insects 
rest or amuse themselves quietly. 

The seventeen-year or thirteen-year cicadas appear ' in 
immense numbers at their appointed times, and the woods 
and orchards during these "locust years," as they are called, 
ring with the long-drawn-out " Pha-a-a-a-rho^'' as the sound 
has been translated, by those who at first thought these 
insects to be the same as the " locusts " which plagued 
the wicked king of Egypt in early biblical times. 



THE SONGS OF THE KATYDIDS. 

The prettiest and most interesting of musical insects 
are the katydids and their near relatives. The true katy- 
dids live in trees or on tall shrubbery and are more fre- 
quently heard than seen. There is quite a family of 
them, each differing from the 
others in form' and having its 
own peculiar tune. 

They are very active and 
graceful insects, of a deep 
green color, and in the texture 
and veinings of the wings imi- 
tate the leaves among which 
they dwell. The head in sev- 
eral species is shaped and set 
on like that of a horse, and 
they have a most wise and 
dignified expression. They 
all have very long, thread-like 
antennse, of which they take 
the utmost care. The legs are quite long, especially the 
hinder pair, and they are great jumpers. The musical 
apparatus is on the back, at the bases of the wings. It 
consists of two triangular, overlapping plates of strong, 
clear membrane, surrounded by a raised horny border 
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with some cross ridges of the same substance. When 
the upper wings are partly lifted and slowly opened and 
closed, these ridges grate upon one another and produce 
the distinct rattling sounds by which these insects are 
known. 

The " head of the family " is the broad-winged katy- 
did — the only one whose upper wings entirely cover the 
under pair and the body. This hatches in the spring, 
from eggs that had been crowded into the rough bark of 
trees, and grows for about two months before it gets its 
wings. 

This is the species that, all through the summer nights, 
continues to tell us either that Katy " did " or that she 
"didn't," but never reveals to us who "Katy" was, or 
what remarkable thing she did that should be so continu- 
ally asserted and contradicted. The poets, it is true, 
would have us believe that they know all about it, and 
have told the story in many ways in very musical verses, 
but we still have our doubts as to whether the katydids 
really favored them more than they have other people. 

The next species to attract attention is the angular- 
winged katydid. This is a longer and more slender 
insect, which takes its name from the upper outline of 
its wings. It is the eggs of this species that are so often 
found bordering the margins of leaves or arranged, one 
overlapping the other in rows, on slender twigs and on 
strings and wires, sometimes even indoors. The note of 
this insect is simply a clear rattle, which has been com- 



8 STORIES OF INSECT LIFE. 

pared to the sound mswlc by drawing a stiff quill alowly 
across a coarse file, <ir to ^lOlne sorts of baby's rattle boxes. 




Anotlier member of tins tree-top family is the narrow- 
winged katydid — a pretty little creature, only about one- 
half the size of the two just descriljed. Before this species 
gets its wings, it is frequently found on hushes and low 
plants. This is accounted for by the fact that it hatches 
on the ground from eggs which its mother had the fall 
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before pushed into the edges of oak and other thick leaves, 
between the upper and under skins. It is the most gaily 
dressed of all the young hoppers, having its velvety green 
coat ornamented with bands and dots of red and yellow. 
Its wings also, after it is grown, show some rainbow-like 
colors in certain lights. 

The note of the male is a soft little call, like zeep^ zeep^ 
zeepj to which its mate responds with a cheerful " chirp," 
by suddenly extend- 
ing her wings as if 
for flight. 

Still another very 
noisy insect is the 
cone-head, repre- 
sented in Fig. 5. It 

quite closely resem- ^^^ , _^^ ^^^^^^^ ^^^y,,, 

bles the angular- 
winged species, except that it is more slender, with straight 
wings, and has the head pointed on top. It makes a long- 
continued, shrill whirring that when heard close at hand 
is almost ear-splitting. 

These are the principal performers in the nightly con- 
certs, but their music is accompanied by the chirpings of 
the black crickets, the soft murmurings of those shy and 
singular insects, the mole crickets, and by the high notes 
of the delicate little tree crickets. 

Besides the '' musicians " mentioned, there are a consid- 
erable number of their more or less distant cousins, that 
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give very lively matin(ie performances during sunny after- 
noons in the fields and meadows. 

Among these we find, in addition to several of the long- 
horned grasshoppers, which are smaller in size, but other- 
wise much like those that live in trees, some short-homed 
grasshoppers, the true " locusts," that are most accom- 
plished fiddlers. They sit upon tall grass stalks and play, 
first with one stout, roughened hind leg and. then with the 
other, upon the ridged surface of the upper wings, exactly 
as a violinist draws his bow across the strings of his instru- 
ment. There are quite a number of these, but we cannot 
now describe each separately. 

Any observing boy or girl can make their acquaintance, 
without an introduction, by visiting them in their homes 
and approaching them softly, so as not to interrupt their 
solos. 

No insects afford more interesting subjects for study 
than these musical species. 

The katydids, especially, are very friendly and confid- 
ing, and will sit upon one's finger while dressing their 
antennse or polishing their feet and wings, and will even 
nibble a bit of bread or apple with great relish if it is 
offered to them. When confined in an insect cage of 
glass and wire cloth, they become perfectly tame, and if 
well supplied with fresh leaves for food, will go through 
all their performances with as much energy and pleasure 
as though they were free. 



THE SLUGS ON THE PEAR TREES. 

During the summer months one may frequently find 
the leaves of pear, cherry, and plum trees partially eaten 
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hy a greenish black, somewhat slimy, slug-like worm. 
This is the insect called the pear or cherry slug. It 
hatches from eggs laid in the 
leaf during June by a four- winged 
black fly belonging to the family 
of sawflies. 

This little fly, the general form 
of which is shown in Fig. 7, lights 
upon the upper surface of the 
leaf and runs about a moment. 
Then she crawls on to the under 
surface. Here she chooses a i 
place, and then inserts the saw- 
like egg-depositor at the end of the hind part of her body 
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into the leaf, in such a way as to cut loose the substance 
of the leaf from the skin of the upper side. In this way a 
little cell is formed, into 
which the fly deposits 
an egg. Then she goes 
to another leaf to lay 
another egg. 

The little pocket or 
cell in which the egg 
was laid becomes brown- 
ish within a few days, 
but the egg remains in 
position for about two 
.™.,.-.™,™».uB. .,„»„>.„, ,..»«.„..■... ^^,g^j^g_ Then there 

hatches from it a tiny larva, wliich eats its way out to 
the upper surface of the 
leaf, making a crescent-like 
cut. 

When the young larva 
first comes out of its cell 
it is whitish with a brown 
head. The skin is dry and 
bright, but very soon there 
comes from the skin a 
sticky, slimy liquid of an 
olive color, which makes 
the little creature look like 
one of the slugs you may easily find under boards lying 
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on damp ground. These slugs under boards are a kind 
of snail which have no shell. 

This resemblance to the true slugs, due to the slimy 
liquid, has given these pear-leaf insects the name of pear 
slug. The body is larger in front than behind, and there 
are many legs on its under surface. 

The young slugs at once begin to eat the green upper 
surface of the leaf, leaving the veins and lower surface. 
They moult, or cast their skins, about once a week and 
become full-grown in this larva state in about four weeks. 

During this period of growth they increase considerably 
in size, but do not change much in their general appear- 
ance until the last moult. At this time, however, they 
cast off the slimy skin for a clean coat of orange yellow. 

After this moult the insect takes no more food, but 
crawls to the ground, where it burrows into the soil about 
an inch. Here it forms an earthen cell, in which it 
changes to the pupa state. About two weeks after the 
larva enters the soil, the pupa changes to a fly, which 
digs its way out of the earth, and thus completes the 
cycle of the insect's life. 

In the Northern states there are generally two broods 
of these slugs each season, the first brood appearing in 
June and the second in August. 



THE FIREFLY. 

What a gay carnival season is the golden, glowing sum- 
mer to the insect world ! All day long butterflies flit from 
flower to flower, and bugs and beetles, in shining coats of 
mail, wander up and down the garden paths on their little 
errands, while the hum of l)ees and flies keeps up a soft 
accompaniment to the bird solos that ring out from the 
trees and hedges ; and, turn which way we will, we find 

There 's never a leaf nor blade too mean 
To be some liappy creature's palace. 

But if the sunshine brings out the more gaily dressed 
of these little beings, the purple twilight has also its no 
less interesting forms, and even during the starlit mid- 
night hours throngs of insects, in white or somber colors, 
noiselessly pursue their pleasures and perform the work 
that Nature gives them to do. 

Among the insects that come out of their hiding places 
only after the sun has set is one that everybody observes 
and admires. I mean the firefly. 

With what pleasure we follow its brilliant, intermittent 
sparkle over the lawn and among the shrubbery ! The 
dusky scene becomes fairly illuminated on warm evenings 
in July and August with these innumerable little lights, 
ever vanishing and reappearing ; sometimes a single 

14 
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gleam, and then a great many flashes at once, as if the 
insects had agreed on forming a miniature constellation. 

Fireflies are really not flies at all, but soft-shelled bee- 
tles ; that is, the wing covers, instead 
of being hard, like metal or shell, are 
more like thin leather and can be bent 
without breaking, and they are not 
folded so closely around the body as 
in many species. There are several fig. lo -The Firefly Beetle, as 

^ A seen from above and below. 

kinds of '' lightning beetles " in dif- 
erent parts of the country, but the one which gives the 
brightest flash is found in the Middle and Southern states. 
Seen by daylight it is rather a common-looking insect, 
from one-half to three-fifths of an inch long, and of a flat 
oblong shape, as shown in Fig. 10. The wing covers are 
a dull black, with a narrow border of pale yellow. The 
head, with its. large eyes, cannot be seen from above, as 

the shield-shaped top of the first joint of 
the thorax sets out over it like the brim 
of a hat, and only the notched antennae, 
or feelers, appear. This little shield is of 
a dull yellow color, with a black spot in 

Fig. 11. — Under Surface .i , i ri'i^ i 

of Abdomen of Firefly, thc ceutcr audonc 01 bright rose red on 

showmgtheLight-bear: ^^^^J^ gj^^ rpj^^ |^j^^ ^. ^^ ^j^^ ^^^^^ 
ing Rings. Magnifled. *J ^ 

side, is dark brown, except the two end 
joints, which are of a clear sulphur yellow ; and it is from 
these that the strange, brilliant gleam is given out. The 
material for this light, like that sometimes seen on 
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decaying wood, is supposed to be phosphorescent, and the 
flash seems to be produced by the influence of the nervous 
system acting upon the cells of tlie luminous portion of 
the body. 

Under the wing cases which have been described are 
folded the large transparent wings by which it flies, 
though there is also a slight motion of the wing covers 
which are held straight out from the body. The flight is 
very graceful, a sort of slow swimming through the air, 
and though the motion is very rapid, no fluttering can be 
distinguished. 

Almost every one knows the insect in its firefly form, 
but the two earlier stages, that of larva and pupa, are but 
rarely seen. The grub, or larva, lives in the soil and feeds 
on earthworms and soft-bodied insects. It is not yet 
known exactly how long this growing period lasts, but 
probably several months, as most burrowing beetle larvae 
grow rather slowly. 

When it has reached full size it is a smooth, distinctly 
jointed worm, about one and one-eighth inches long, 
showing thirteen rings, or joints, beside the head. On the 
top of each joint is a polished horny brown plate, marked 
with three white lines. The sides are pink or red, and 
the under surface cream color with brown markings. 
Each of the three joints behind the head is provided with 
a pair of jointed legs, but, unlike the larvae of butterflies 
and moths, it has no prolegs under the middle of the 
body, and only one very curious one at the tail. This 
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Fig. 12. — The Larva 
of the Firefly Beetle. 
Back view and side 
view. Magnified. 



proleg, or appendage, can be drawn into the body or 

thrust out at will, and not only assists the insect in 

moving about, but is used like a brush to 

clean the head and other parts of the body 

after feeding. Dr. C. V. Riley, who was 

the first to study its habits, says : " It is 

quite amusing to watch one of these larvae 

as it deftly curls its body and stretches this 

fan-like organ over its head and literally 

washes itself." 

This larva is quite luminous, a sort of 
glowworm, and after dark may often be 
found by this character when the soil in which it hides 
is stirred. 

When it is full-grown it forms a hard, earthen wall all 
around itself, and in this it changes to a pupa. The lat- 
ter is not very different in appearance from the larva, 
except that the upper part is thicker and the wing cases 
show plainly. It also glows with a faint, steady light. 
In about ten days it slips off its pupal shell and breaks 
out of its little earthen house and comes to the surface 
of the ground a perfect beetle, very soft and limp at first, 
but soon hardening and ready to join the other sparklers 
on lawn or meadow. 



THE 10 MOTHS. 

The other day a boy brought me a handsome caterpil- 
lar, looking like Fig. 13. It was two inches long, and in 
general color pea-green, with a distinct whitish line inin- 
ning along the lower part of each side of the body. Above 
this line there was a more or less distinct lilac-colored 
border. The head was sliining green, with tiny black 
spots showing the position of the simple eyes, while the 
legs were brownish. 

Each ring or segment of the body was adorned with 
strange bristly, yellowish spines, many of them tipped 
with black. These spines came out in little bunches, as 
may be seen in the figure. 

My young friend complained that when he picked the 
caterpillar up in his hands it stung him, so that he 
dropped it. Then he rolled it. into a burdock leaf and 
carried it safely. 

On looking through a lens at the spines on the body we 
saw that each separate group of them projected from a 
sort of outgrowth of the skin, and were sharply pointed 
at the end. On touching them carefully one felt such 
a stinging sensation as is felt when a nettle leaf is 
touched. 

The caterpillars were put in a box on the bottom of 

which had been placed a layer of soil covered with a hand- 
is 
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ful of dry, fallen leaves. Some fresh clover was also 
added in case they should care to feed upon it. But the 




eating period had evidently passed, for tlie caterpillars 
soon constructed thin silken cocoons with a few of the 
leaves on the outside, inside of which each changed to a 
brown chrysalis. 
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The box with the cocoons was put away in a cool cellar 
for the winter. Early the following spring it was brought 
out, and one fine morning in May each of the chrysalids 
was burst open at the end, and the box contained two 
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beautiful moths. But they were not alike. One was 
much larger than the other, looking like the upper picture 
(Fig. 14), with the front of its body and the fore wings of 
an unusual brown-purple color. Near the middle of each 
hind wing was a large eye spot, black with a lighter cen- 
ter. Around the eye spot the wing was of an ochre-yel- 
low color, bordered on the outside with a narrow black 
band, and on the inside with an indefinite wide patch of 
purplish brown. Outside the black band there were two 
or three rather indistinct bands of yellow and brown. 
The antennae, or feelers, on the front of the head were 
slender and not especially conspicuous. 

On each of the front wings there were three rather 
indistinct light-colored bands, extending across in the 
positions shown in the picture. 

The general color of the other moth was yellow, with 
the black spot and band on each hind wing in the same 
position as in the larger form. The inner border of these 
was purplish brown, and there was a stripe of the same color 
extending along outside of the wing near the margin. 

In this moth the two antennae looked like short feathers, 
having distinct divisions projecting nearly at right angles 
to the main portion. 

These moths both belonged to one species, called the lo 
moth ; the larger one was the female, and the smaller the 
male. This species is a rather common one over a large 
part of the United States. It is one of the handsomest 
insects that we have. 



THE PROCESSIONART CATERPILLARS. 

The Io moths appear in early summer, flying about 
after dark, but remaining quiet during the day. The 
female moths deposit their eggs upon the leaves of several 
different kinds of plants, such as the wild cherry, the 
willow and poplar, the elm, the sassafras, the dogwood, 
and the currant, as well as upon clover and Indian corn. 

These eggs are laid side by side upon the chosen leaf in 
clusters of twenty or more. They are very small, being 
less than one-twelfth of an inch long, and of a yellowish 
color. A few days later they hatch into minute, orange- 
colored, spiny caterpillars, with the head of a darker color 
than the rest of the body. 

Soon after hatching, the little caterpillars have a curious 
habit of forming in line side by side to feed upon the leaf. 
By means of their little jaws they eat out the green sub- 
stance. When they want to change the location of their 
feeding grounds, going to another leaf, or another part of 
the same leaf, if it be a large one, they form a procession 
as they travel. Sometimes they simply go in Indian file, 
one after the other, and sometimes they form A -shaped 
processions. Dr. T. W. Harris, who watched some that 
adopted this method of moving, says that a single cater- 
pillar takes the lead, " followed closely by one or two in 
single file, after which come two side by side ; close upon 
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e heels of these creep three more ; the next rank consists 

four, and so on, the ranks continually widening behind, 
ke a flock of wild geese on the wing, but in perfectly 
egular order." 

Before they are many days old the caterpillars undergo 
:heir first moult. After this the body is not so brightly 
colored, with certain lines along the sides showing more 
distinctly. One along the middle of the back is darker 
than the body color, while three along each side are yel- 
low. The caterpillars continue feeding and marching in 
procession as before, of course eating more as they increase 
in size. 

A week or so later they moult again; the markings 
become more distinct and the spines are better developed. 
After this moult they eat more than ever before, and 
during the next few weeks they continue to feed on the 
leaves, increasing in size and moulting three times before 
they become full-grown. 

When the lo caterpillars are about half-grown they 
commonly cease marching in processions and act inde- 
pendently of each other. Their spines evidently serve as 
a decided protection in preventing birds and various other 
animals from attacking them. But they do not save the 
caterpillars from the attacks of certain insect parasites 
which deposit eggs beneath their skins. The eggs soon 
hatch into footless maggots that absorb the tissues of the 
host and finally kill it. 



A QUEER LITTLE NURSERY. 

A LADY who wag sewing one warm day by an open 
window was surprised by a visitor whom she did not 
remember ever to have seen before. The stranger came 
in quite familiarly, softly liumming a time, and dropped 
down upon the window 
'Jd^is^f^^'^):]] a ,. LJ , sill to rest. She did not 

> answer the lady's greet- 
ing in words, but made 
many odd little bows and 
curtsieSj as she looked 
around with her lai^ 
eyes and seemed to take 

riu. lu. — S-, WHBp luiii III \^b\v m IL spool. J 1 f 

a very careiui survey of 
the room and its furniture. She had a neat, slim figure 
and was dressed in glossy black, trimmed with pale 
yellow, and wore a gauze scarf. The spools of thread on 
the window sill soon excited her curiosity, and presently, 
to the lady's astonishment, she walked, head-foremost, 
into a ''No. 40 Coats"! 

" Why, it must have been a fairy ! " you will say. And 
so it was, indeed. Not exactly the sort of fairy that we 
read of in Grimm's Tales, which would look like a boy or 
girl seen through the wrong end of a telescope — but a 
real fairy, one of the millions of little people who live in 
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our fields and woods and gardens without paying us a 
cent of rent, and carry on the most wonderful business, 
almost under our eyes, of which we know nothing at all. 
But to make the matter plain, this singular-acting visitor 
was a little mason wasp, who was looking about for some 
convenient place in which to build her nursery. The 
inside of the spool seemed to be the very spot for which 
she was searching, and after buzzing about for a few min- 
utes, she backed out and darted swiftly away through the 
air. In less than five minutes she returned with a lump 
of damp clay, about the size of a sweet pea, tucked under 
her chin. 

This she carried down into the spool and stayed there 
some time pressing it into place, after which she came 
out and flew away, to return very soon with more clay. 
This she did three or four times. After the fourth flight 
she was gone for a much longer time, and when she again 
appeared was carrying, with some difficulty, a green 
measuring worm, nearly an inch long. She seemed very 
tired and, still holding the worm, sat for a short time on 
the end of the spool to rest. Then taking a good hold 
of it with her jaws and allowing it to slide under her 
body, she dragged it into the spool and seemed to take 
great pains to coil it up and press it together, so that it 
should not occupy much space. When it was adjusted to 
suit her she came up and flew away, returning soon with 
another worm of the same kind, and went through the 
same motions in packing it away. The third time she 
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brought another sort of larva, and the fourth time still 
another. As she returned with this, the lady, who was 
watching her with great interest, made a slight motion, 
which frightened the wasp, and she dropped her burden 
before reaching the spool. For a moment she seemed very 
much bewildered, turning round and round and buzzing 
noisily, but instead of picking up the worm, flew off for 
another. 

While she was gone the wounded larva was examined 
with a lens, and the places where the wasp had stung it 
could be plainly seen. These stings were not severe 
enough to kill it, but rendered it almost motionless and 
helpless to escape. It was taken up and placed upon the 
edge of the spool, but when the wasp came with still 
another larva, she took no notice of it and pushed it off 
in making her way into the hole. She remained hidden 
for a long time and, after her next flight, came back with 
more wet clay ; so the lady knew that one little cell was 
finished and stored with food for the wasp baby, and that 
the egg was laid from which the baby would hatch. 

As soon as the first cell had been closed up another was 
begun, and for an hour and a half the industrious little 
mother continued to carry clay and small, smooth cater- 
pillars until three cells had been made and supplied, and 
the spindle hole in one spool was full and all nicely plas- 
tered over the top. 

Several times during the process, either from weariness 
or because she had been startled, she dropped her insect 
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0^ lit of clay, and never once would she pick thoni up, 
but always started immediately for another load. 

^hen the first spool was finished she began without 
^^lay in another ; but by the time the first coll iu this 
^^as closed up, it was so late that she went away ti> rost. 
f Or the night. The window was carefully closod aud tho 
spools of thread that had been made use of wore loft, staud- 
^Tig, and other empty spools were looked up aud plaood 
V>eside them. 

Soon after the window was opouiMl the ucxt uioniiuij:, 
tlie wasp appeared, to see if everythiug was as shi^ loft it, 
and seemed well satisfied with the state of alTaii's. Tho 
cell building went on until by the afteruoou of tlio third 
day she had filled nine spools, the siualh^st with two, 
others with three, and the largest with four ci^lls. WIumi 
this was done she flew away, to returu uo moxw 

The spools were all firmly uiasoued to tlu^ window sill, 
and scattered about among them were many i)ollots of olay 
and paralyzed larvae that had been aooidiMitally (lro|>|HMl. 
One of the last-filled spools was exauiinod and fonnd t.o 
contain three cells, separated by plates of lino mortar 
which was almost as hard as eemcnit. Tlu^ side walls 
were not plastered. When the spool was loosened from 
the window sill the contents of tlie lower coll fell out. 
They consisted of six larvae, '' goouioters '' and "• apple 
worms," the former more than an inch long, and the latter 
making up in plumpness wliat they lacked in length. It 
did not seem probable that a single wasp baby could 
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require so much food, but no doubt the little mother 
knew. 

The small, oval, white egg from which this baby was 
to hatch was attached to the side of the cell by a short 
hair-like stalk. It was no easy matter to pack these limp 
but living larvae back into the cell, but they were crowded 
in as well as possible and held there by a little plug. 
Two days later, they were again turned out, and there 
was the tiny wasp larva with its head buried in one of 
the apple worms. It was spindle-shaped and of a glossy, 
greenish-white color. In a week it had eaten all its pro- 
visions and seemed to be full-grown. 

It was now more than half an inch long and quite thick 
through the middle of the body. Soon after, it was found 
in the pupa form, very soft and cream white, but showing 
the wings and legs and mouth parts of the perfect insect. 
In less than a week it came out a full-fledged wasp, like 
its mother. Some reader may wonder how the wasps in 
the lowest cells, which would be the older, could get out 
without hurting the younger ones above them. But it 
was found that they all got their wings about the same 
time, and those in the upper cells came out first, followed 
very soon by those next below them. In less than two 
weeks every spool was empty again, and the insects came 
no more to the window sill that summer. 

This wasp is quite troublesome at times when it clogs 
up the keyholes of doors and furniture with clay and 
worms, and it also stings quite severely, if accidentally 
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squeezed or roughly treated ; but for all that it makes a 
most interesting subject for study, and will build its nest 
in any little tube, like a pencil case or penholder, that 
may be provided for it. 

There are two or three broods during the summer, and 
where they are abundant there is no doubt that these 
little wasps destroy a great many leaf and fruit-eating 
caterpillars and should therefore be regarded as among 
our insect friends. 



THE FALL WEBWORH. 



There are but few insects that have the habit of living 
together under webs or other protection. Those that do 
always attract much 
attention. Perhaps 
the best known of 
these is the tent 
caterpillar, so commonly 
found in spring. In this 
.story you will learn of 
anothi^r species of caterpillar 
that, with its brothers and 
sisters — four or five hundred 
of them — also lives under a single 
web luitil fully or nearly grown. 

These caterpillars hatch from a 
cluster of very tiny, golden-yellow 
that are placed by the mother 
moth upon a fresh green leaf. 

They all hatch about the same 
time, and make their first meal upon 
the juicy green substance of the leaf. 
Then they all begin to spin, and by 
some mysterious knowledge the work of one little worm 
fits onto that of another, so that in a few hours a fine 
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thick web is so spread over the leaf that the entire 
family is safely sheltered. In a day or two the web is 
lifted and made larger so as to take in more leaves for 
food. 

It will be seen that these insects, unlike the tent 
caterpillars, do not use their webs merely as lodging 
houses, always going out for their meals, but never leave 
them for any purpose. When they have eaten up all the 
leaves on one twig they stretch the web over others, until 
often they have enclosed a large branch. These web- 
worms are by no means neat housekeepers, and their webs 
soon begin to look very disagreeable and untidy, with bits 
of stems and dried leaves and all their old clothes and 
other litter scattered about in every direction. When 
not eating they stretch themselves out to rest upon the 
twigs and branches that form the framework of their 
house. 

When very young all the little caterpillars are pale 
yellow, with two rows of black dots down the middle of 
the back. But, like all other larvae, they moult or change 
their skins several times, and each new skin shows a 
somewhat different pattern. When full-grown they are 
over an inch long and about one-fifth of an inch thick. 
Every one has a black head, and the general color of the 
body is very pale green or yellowish white. A yellow 
stripe runs along each side, but otherwise they are not all 
alike. Some have the back merely dotted with black, 
while others have a broad stripe down the middle. They 
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are covered with long white hairs that arise from black 
and yellow warts. 

It sometimes happens that before they are full-grown 
there are no more leaves that can be conveniently drawn 
into the old web. Then a grand " moving " takes place, 
generally in the night, and by the next morning if you 
look for the family you will find them very busy getting 
settled on a distant branch of the tree. 

One would not think that these webs, through which 
one can see almost as easily as through a veil, would 
serve to protect them from birds and other insects; but 
as a matter of fact they do, for the web is tough and 
sticky, and the few birds which eat hairy caterpillars 
dislike to peck into them, while only the largest of their 
insect enemies, such as the mantis, the wheelbug, and 
the red social wasp, have the strength to break into the 
nests and carry off the caterpillars. 

In about a month from the time of hatching they 
break up housekeeping and crawl away in every direction. 
While they were young, if for any reason they left their 
home they always kept up a connection by means of a 
silken thread, and would drop and hang by this; but 
when they finally scatter they simply coil themselves into 
a ball and drop to the ground, the long hairs with which 
they are clothed forming a sort of spring cushion to break 
the fall. Once on the ground they crawl about very 
rapidly in search of some safe shelter under which they 
may rest while changing their form. They find such 
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places under bits of bark and dry leaves, sunken places 

around fence posts, and sometimes by burrowing into 

loose soil. Then they 

apin thin cocoons, into m\ 'iFt/u f!/// 

which they mingle the ^ ■ i iJi«> /n." - 

hairs from their body, 

and soon cast o£E the 

caterpillar skin and 

appear in the form of ^ - ^ „ „ ,„ .. 

i^r Fio. 17. — The Fall Webworm. 

a shiny brown chrys- 
alis, about half an inch long, rather thick, and slightly 
bulged in the middle. 

In the more northern states there is but one brood of 
these insects in a year, and the worms are seen on the 
trees only during the latter part of summer. When these 
change to pupsB.they rest in that state for many months, 
and the next June or July they break through the chrys- 
alis shell and cocoon in the form of very pretty white 
moths with large brown eyes and feathered antenna. 
While most of them are pure white with only tinges of 
yellow on the edges of the wings and on the legs, some of 
them are sparsely and others thickly dotted with black. 

In the latitude of Washington and St. Louis and south- 
ward there are two broods of this insect. The first webs 
appear on the trees early in June. The pupa state of 
this brood lasts only seven or eight days before the moths 
come out. The second brood of worms are found in 
August and September, and this does the most damage. 
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The webworms feed on the leaves of almost all kinds 
of trees except evergreens, but they prefer those of the 
box elder, elm, poplar, and ash. They are also often 
found on apple, plum, and pear trees, as well as on many 
choice shrubs and berry bushes. 

As the worms are nearly always " at home,'' they can 
be removed from the trees by means of a long pole with 
some cloth or brush tied to the end, to which the web 
with the caterpillars will stick. Some fruit growers 
fasten a torch to the pole and burn them out of their 
apple trees without much injury to the tree. 



THE WEBWORM TIGER. 

If it were not that the webworra has a great many 
natural enemies, it would soon overrun and destroy many 
of our choicest forest trees, and give fruit growers much 
trouble to save their orchards from serious injury. But, 
fortunately, it has these enemies — a great many of 
them — among which we find the screech owl, the black 
and the yellow-billed cuckoos, and the toad, as well as 
several spiders and fully a dozen insects large and small. 

Only a few of these birds and insects attempt to get the 
caterpillars from their webs, and so as long as they keep 
under shelter they are not much troubled. Their time of 
danger comes after they are full-grown and are crawling 
on the ground, or after they have changed to pupae and 
to moths. 

A few years ago, however, it was found that they had 
one enemy which lived with them in their 
webs and gave them no peace day or night. 
This is the larva of a small, dark-brown hunt- 
ing beetle, which is a most savage and greedy 
little creature, and in the course of its growth 
kills a great number of the worms. About the parentBeetie 
time the webworms heinn to hatch, the beetle, ^^ the web- 

o ^ ' worm Tiger. 

in running about over the tree, comes across 

them, and stops long enough to place a few pearl-white 
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eggs in the midst of them. In a few days these eggs 
hatch into active little grubs which are white underneath 
and on the sides, and black on top, and are shaped some- 
thing like an alligator. They begin at once to 
torment the worms, biting into their necks and 
sides and drawing out the blood. At first they 
do not make fatal wounds every time they take 
a meal, and the caterpillars go on eating, and 
some get over the hurt, but soon the little 
" tigers " gnaw such holes into them that they 
crawl away and bleed to death. When a tiger 
is hungry he attacks the first worm he comes 
across, and in this way he often kills a great 
many in a day. Where there are only five or 
six of these in a large colony of webworms a 
FiG.i9.-The p-ood many of the latter will escape iniury. 

Webworm ^ *^ r j j 

Tiger. Mag- But whcu, as oftcu happcus, a large number of 
eggs are laid by one or several beetles under the 
same web, so that from fifteen to twenty little tigers have 
to get their living in the same colony, the webworms have 
a very hard time. In such cases, though they may not 
be half-grown, they generally try to escape from their 
enemy by moving and by breaking up the family into 
smaller groups. It is but seldom, however, that they 
can entirely get rid of the beetle larvaB in this way, 
although the majority may be left behind to subsist as 
best they can on such worms as were not able to crawl 
away. A few who were probably attached to caterpillars 
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would go with them and continue to annoy the latter in 
the new home. 

The beetle larvae moult three times, and are full-grown 
when between two and three weeks old. They change to 
white and very delicate-looking pupae within the web 
where they grew, and about ten days afterwards appear 
as beetles. These leave the webworm nests in the course 
of a day or two and run about until the next brood of 
web worms appears, or, sometimes, in the fall, attack 
other webbing larvae. 

They pass the winter in the beetle state, hidden under 
fallen leaves and various sorts of rubbish on the ground. 
In these situations they are liable to be drowned out or 
washed away during rainy winters or very wet springs. 
This, perhaps, accounts for the fact that some seasons 
they are so abundant in certain localities that they are 
able to break up almost every colony of webworms, while 
the next year they may be so few that the caterpillars 
have a chance to multiply, and again become a serious 
pest on fruit and shade trees. 



THE PURSLAME CATEHPILLAH. 

In the great central region of the United States, espe- 
cially in such states as Ohio, Illinois, Indiana, Missouri, 
and others adjoining these, a bright-eyed boy who wan- 
ders much afield will often come across a large yellowish- 
green or brown worm, feeding upon low'^rowing plants 
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ilane Caterpillar. 



like purslane, or " pusley," turnips, buckwheat, and others. 
This worm is about four inches long, nearly an inch in 
diameter, and has a curious horn projecting upward at an 
angle from the hind end of the body. 

There is a strange variation in the color of these worms. 
Some of them are yellowish green, looking like the figure 
above, while others are brownish black, having the appear- 
ance of the figure on the next page. Along each side of the 
back of the yellowish-green ones you will see a row of spots. 
Each spot is colored crimson, yellow, and black, the crim- 
son being toward the middle, and the black on the outside. 
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The spots are connected with each other hy a black and 
yellow line. 

Low down on the sides of these yellow-green caterpil- 
lars, just above each of the legs, you will see a somewhat 
crescent-shaped black or black and yellow spot. If yon 
look closely at the middle of one of these spots, you will 
notice a small, vertical, slit-like opening. Look at one of 
these holes through a hand-lens, and see the lip-like mar- 
gins around it. See if there is any movement of these 
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margins, suggestive of the opening and closing of the 
openings. 

These holes along the sides of the body are in a sense 
the nostrils of the caterpillar. Instead of breathing as 
you do, taking the air through two nostrils into the lungs, 
where it comes in contact with the blood from all over 
the body, the caterpillar takes air into its body through 
these holes, which are the outer openings of small air 
tubes — technically called trachem — that run through all 
parts of the body, letting the air come in contact with the 
blood wherever it is. Tliese holes are called the breathing 
pores, or spiracles, of the insect. 
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If you find one of the brownish black '^pusley" cater- 
pillars, you will see that it has along the middle of its 
back a yellow line, as well as rows of yellow spots along 
the sides of the body. Possibly you may find one so 
black that even the yellow* line is not present, for these 
caterpillars differ from each other in a very remarkable 
manner. 

You will see a curious difference in the legs along the 
underside of the caterpillar. In front, just back of the 
head, are three pairs of jointed legs, which are rather 
slender and taper to a point. Look at the tips of these 
legs with a lens to see if there is any sort of a claw. 
Back of these slender legs there is a smooth space. Then 
you come to four pairs of large, wide legs, without dis- 
tinct joints. Look closely at the tips of these to see what 
there is along the edge. Back of the last of these four 
pairs there is another smooth space, and then you come 
to a final pair of thickened legs of similar structure. All 
of these large legs are called prolegs to distinguish them 
from the front or thoracic legs. 

Which are these prolegs best adapted to — walking 
along a smooth, flat surface, like the top of a table, or 
along a round stem, like the stalk of the purslane plant ? 

Now notice the "horn " on the end of the body. Igno- 
rant people will sometimes tell you that the caterpillar 
can sting with this. But if you use a microscope you 
will find that there is no opening in the tip of the horn, 
and you may be sure it has no stinging power. 
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Turn now to the head of the caterpillar, and see if you 
can distinguish the jaws. Watch, if you can, one of the 
worms while it is feeding, and see how the jaws are used. 
On the front side of the head can you see any small 
rounded bodies that might serve as eyes ? And see also 
if you can find any objects that correspond to the anten- 
nae, or feelers, of adult insects. 



THE PURSLANE CATERPILLAR BECOMES A MOTH. 

The full-grown purslane caterpillar may be found late 
in summer. If you put one of them in a jar or box hold- 
ing several inches of garden soil, — of course covering the 
top with gauze or glass to prevent the escape of the insect, 
— you will probably be able to learn its future history. 

After you have kept it for a few days, it will be likely 
to disappear from the surface by burrowing down into the 
soil. Do not disturb it for one or two weeks. Then, 
if you wish, you can carefully empty out the earth and 
search for the caterpillar. Very likely you will not find 
it, but will find instead a curious brown object. 

This object is the pupa of the purslane caterpillar. 
When the latter had burrowed down into the soil some 
distance, it stopped, and wriggled around until it had 
made a hollow cell, of a somewhat oval shape, by pushing 
against the earth surrounding it. Its body then became 
shorter and thicker. Finally the skin split open along the 
back, and the insect again wriggled until the skin slid off, 
and there remained the creature looking much as it does 
now, though not so deeply colored. Then it quieted 
down, for it had no legs to walk with, nor wings to fly 
with, nor mouth to eat with, nor ears to hear with, * 
neither had it any antennaB with which to feel its way. 
Consequently there was every reason why it should keep 
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quiet, and besides all this, many strange changes were 
going on inside the brown shell. The various organs 
of an adult insect were gradually being formed. 

It will be wise for you to put this pupa back in the 
soil, covering it with two or three inches of earth, which 
should be kept damp, but not too wet. In the course of 
the next two weeks it is probable that the pupa will 
wriggle to the surface, when its outer shell will split open 
and a beautiful moth will emerge. It is likely to rest 
quietly for some time to get well dried off. 

These moths rest with their front wings laid over the 
back in a sloping position, thus covering the hind ones. 
In general color the front wings are greenish olive. Ex- 
tending obliquely across each, from the hind margin at the 
base to the tip, there runs a rather wide stripe of a pale 
buff color. Extending along the outer margin, from the 
tip backward, there is another stripe, slightly wider than 
the first, and of a dull grayish color. The position of the 
larger veins is shown by whitish lines. 

The hind wings are much smaller than the front ones. 
In color they are blackish and rosy red, the latter showing 
as a central band. Along the hind margin there is a 
whitish fringe. The front of the body has whitish stripes, 
as shown in the picture, while on the abdomen are longi- 
tudinal rows of black and white spots. 

On each side of the upper part of the head there is a 
rounded compound eye, from in front of which project 
two club-shaped antennae. On the underside of the head 
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you may find a curiously coiled tube. You can easily 
uncoil this, and will be likely to be surprised at its length. 
This is the tongue, through which the nectar of flowers is 
taken into the mouth. 

When they are at liberty, these moths fly very swiftly. 
They belong to the great group of Sphinx moths which 
appear on the wing in the twilight period rather than 
during the lighter hours of the day, a time when 
most species of these sphinxes rest in such concealed 
positions as they may be able to find. When on the 
wing, they make a huuiming noise similar to that made 
by humming birds, and in consequence are frequently 
called humming-bird moths. They are also commonly 
spoken of as hawk moths, presumably because of their 
rapid hawk-like flight and their manner of hovering in 
front of flowers. They feed upon the nectar of many 
blossoms, especially those with long tubes, like the honey- 
suckles, the evening primroses, and some of the lilies. In 
getting the nectar they hover in front of the blossom and 
thrust in their tongues, in much the same way that a 
humming bird gets its food. 

The particular species of moth we have been considering 
is called the white-lined morning sphinx. It differs from 
many of the other sphinxes in that it often flies abroad 
during the middle of the day, especially if the sky is 
overcast with clouds. At such times the moths may be 
frequently seen flying about flower beds, busily sipping the 
nectar in the blossoms. 





AN nrSECT MOTHER AND HER BROOD. 

There is an oddly shaped little leaf-hopper often seen 
in summer on sunflowers and other plants of the same 
family. It will be easily recognized from the picture, 
but is only one-fifth of an inch long. In color it varies 
from light brown and yellow to a very dark brown with 
scarcely any spots or shadings. 

Late in the summer each mother insect prepares a place 
for her eggs by gnawing off the outer skin of one of the 

large veins on the underside of a leaf. 
Then she pushes from twenty to thirty 
tiny eggs into the soft tissue of the 
leaf and stations herself over or beside 

FIG 23 -Ix^rf-hopper. Back ^]^^^ ^j^^Q ^J^ J^ ^^ J^ WheU, in 

and side views. Magnified. •/ j *m~m. 

about a week, the young hoppers come 
out, they stay close together near where they were hatched 
and stick their little, sharp beaks almost side by side into 
the leaf to pump up the sap on which they subsist. The 
mother, unlike most parent insects, does not fly off and 
leave them to their fate, but hovers over them much as a 
hen guards her brood of chickens. It is even quite diffi- 
cult to frighten her away, and if driven to another part 
of the leaf or to a neighboring leaf, she will run about in 
all directions until she comes across her own little flock, 
beside which she will again take her place. 
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The young hoppers do not look much like their mother, 
having soft, fuzzy bodies, large in front and tapering to 
a point behind. They are green in color, with brownish- 
red heads and collars, and a broad band of the same color 
across the middle of the back. They change their skins 
every few days and move from place to place on the leaf 
in search of the most juicy spots, the mother always going 
with them. Occasionally, when they are nearly grown, 
the family separates into two or three groups, some of 
them often removing to another leaf. This separation 
is, perhaps, that they may not attract too much attention 
by their numbers and also that they may be sure of a 
better supply of sap. The mother insect stays with one 
or the other of these companies until they are all fully 
grown and appear with wings and wing covers like her 
own, after which she can no longer be distinguished from 
them. 

In all stages of their life these insects are very sociable 
and feed and move about over the leaves in companies. 
It is but rarely that we find one by itself. 

Although they can fly with ease and jump great dis- 
tances, besides being able to run quite rapidly, these 
little JEntiliaSy as they are called, are not great trav- 
elers, and when not disturbed spend their lives not far 
from the spot where they were hatched. 

A lady who gave some time to observing the habits of 
these insects in her garden says that they are great favor- 
ites with some kinds of ants, which herd them and attend 
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them in the same way that they do the aphides. She even 
saw the ants assisting them to get off their outgrown 
skins and driving them into clusters when they seemed 
disposed to wander. 

It is supposed that the ants get from them some sort of 
agreeable fluid in return for their attentions similar to 
that obtained from the honey tubes of aphides, which are 
often called the "ants' cows." 

Perhaps the leaf-hoppers do not care for the presence of 
the ants, as they always seem more restless and scattered 
about on leaves where the ants have found them, in spite 
of the efforts of the latter to keep them together. 



THE LIFE HISTORY OF A LADYBIRD BEETLE. 





m 





During summer one may often find on trees and other 
plants infested by plant lice the pretty little beetles 
commonly known as " lady- 
birds" or "ladybugs." 
These msects form one of 
the most interesting fam- 
ilies of their class. They 
are nearly all of neat and 
handsome appearance, hav- 
ing rounded or oval forms 
and bright, attractive 
colors. 

There are many different 
species in the lady-beetle 
family, but with few exceptions they resemble each other 
in life history and habits. They are all quite small, with 
the wing covers hard and shining. Both thorax and 
wing covers are either of black or dark colors orna- 
mented with red spots, or of light colors with many or 
few black spots or markings. They are very tame and 
friendly, but, it is said, will always fly off in a hurry 
when children say: 

Ladybird, Ladybird, hie away home. 
Your house is on fire, your children will burn ! 
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These poor ladybird children ! fire is the least of the 
dangers to which they are subject. The very people who 
regard their parents with so much favor will often destroy 
these young ones by the dozen, under the mistaken idea 
that they are killing some very injurious species. 

Do you wonder how this happens ? The explanation is 
found in the fact that the young do not bear the slightest 
resemblance to their parents, being tadpole-shaped, with 
hungry-looking jaws and awkward legs, and are clumsy in 
their movements. They are also commonly found in the 
company of insects that are doing serious injury to valu- 
able plants. Often the insects that are doing the damage 
are entirely overlooked, and the ladybird young, which 
were engaged in eating up the destructive species as fast 
as they can, are killed instead of the sap-suckers. It 
seems a great pity that this should be so, and the only 
way to prevent the destruction of these little friends is 
to become acquainted with their appearance and habits 
and to introduce them to as many people as possible, 
telling the latter what good service they do, and urging 
them to be careful not to injure them. 

The small yellowish eggs of the ladybird beetles are 
deposited on the twigs or leaves of trees, shrubs, and 
other plants. These eggs are very similar to the eggs 
of the common potato beetle. In a short time they 
hatch into little larvae, which are rather long, active 
creatures of various colors. They have six well-developed 
legs and are generally covered with bristly hairs. 
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These ladybird larvse feed upon the plant lice, devour- 
ing them greedily. As the larvte grow, tliey shed their 
skins occasionally. In a few weeks they 
become full-^rown (Fig. 25), so far as this 
part of their life is concerned. They are 
now ready to enter upon the next stage 
of their existence. To do this, each larva 
attaches the hind part of its body to a leaf, 
the bark of a tree, or 
some similar object, 
and soon sheds its "of'TLa^jblVj 
skill. »-"•■ 

On the completion of this process 
of moulting, the insect assumes a 
peculiar appearance, that can be 
pictured better than described. So 
I will ask you to look at Fig. 26 
and see what sort of an object tlie 
piqxt of a ladybird beetle is. This 
figure, however, represents only the 
empty pupa skin ; in the pupa the 
black opening at the lower end 
would not be seen. 

Fro. 26. — The Pupa Skin of a m, ' . , ■ ■ j.i ■ t- 

Ladjbtrd Beetle ihe luscct remams m this motion- 

less pupa state a week or ten days. 
Then it emerges as an adult beetle, similar to the one 
which laid the eggs a few weeks before. These beetles 
also feed upon aphides, although less eagerly than do 
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the larvse. Sometimes they do not hesitate to eat the 
eggs of other ladybird beetles. A few years ago, in an 
apple orchard in southern Illinois, I saw some of them 
thus engaged in eating the eggs of their fellows. But as 
a rule these beetles are friendly to man, preying upon 
insects destructive to his crops. 



THE USEFULVESS OF LADYBIRDS. 

While the ladybird larvte often kill young caterpillars 
and eat the eggs and young of potato beetles, they are 
most likely to be found among the colonies of little plant 
lice or aphides that are such a nuisance and injury on our 
fruit trees and flowering plants. Often in a few weeks, 




FiO. 27. — A Ladjbiril Larva HuDttng Aphides. 

sometimes aided by a few other larvae of similar habits, 
these useful insects will entirely clear a garden of aphid 
pests. 

Some species feed upon scale insects or bark lice and 
are of the greatest importance in keeping them in check. 
A few years ago a very destructive scale insect appeared 
in the orange groves of California. The owners feared 
that they would lose all their trees and were very much 
discouraged. They consulted Dr. C. V. Riley, who was 
then United States Entomologist, and he undertook to 
discover a remedy for the trouble. He first found out. 
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by means of much writing and looking up of papers, that 
the insect called the " cottony cushion scale " had come 
to California on trees imported from Australia. He next 
learned that in that country the scale did very little dam- 
age, so he concluded that in its native land it must be 
kept in check by some natural enemy. Acting on this 
supposition he sent a youi^^ man to Australia to examine 
into the matter, who soon found that it was the larvaB of 
two or three ladybird beetles that kept the scale from 
multiplying. The difficulty was to bring them alive to this 
country, as the danger was that they would starve or be- 
come diseased on the long voyage. However, after a few 
unsuccessful attempts, a small number reached California 
alive and were placed on some scaly orange wood where 
they began at once to eat up the bark lice. They were 
carefully guarded and seemed to do well in their new 
home. As soon as enough of them had been bred they 
were distributed to all parts of the state where they were 
needed, and very soon the cottony scale began to diminish 
in numbers and the orange growers grew hopeful. In the 
course of two or three years the crops of fruit again 
became enormous and brought great wealth to the state, 
and all through the agency of a tiny red-and-black beetle 
and its greedy larvse. 

In some parts of the United States where hop-growing 
is an important industry, the ladybird larvaB are greatly 
prized because of their aid in keeping in check the aphides 
that are so destructive to the hop plant. 
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A few years ago the grain aphis did much damage to 
wheat and oats in many of the states in the Ohio and 
Mississippi valleys. Great numbers of ladybird beetles 
and their larvse appeared in the infested fields, and, aided 
somewhat by certain parasitic insects, soon exterminated 
the aphides. 

I am sorry to say that there are a few " black sheep," 
even in this useful flock, who do not confine their diet to 
injurious insects, but have, themselves, taken to vegetable 
food. These are rather large-sized beetles of a yellow 
color, spotted with black. Their larvae are somewhat 
shorter than those of the cannibal species, black, and have 
several fringed lobes on each side of the body. One of 
these infests cucumber and melon vines in the Northeast- 
ern states, and one is very destructive to beans in the 
Southwest, eating holes in both leaves and pods, some- 
times doing much damage. As a rule, however, the lady- 
bird beetles deserve all the favor and protection they 
receive, and their young, which really do us the most 
service, should be recognized by every one, and care taken 
to preserve them from injury. 



THE TOMATO WORMS. 



Late in summer and early in autumn one can generally 
find on tomato vines in the garden, portions of the plants 




on which the foliage has been partially eaten off, so that 
the branch looks bare beside its full-leaved neighbors. In 
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such cases a little search will nearly always lead to the 
discovery that the author of the mischief is a large, light- 
green worm, with several oblique, whitish stripes along 
the sides of the body, and a peculiar spine projecting from 
its posterior end. This is the insect commonly called the 
tomato worm, or tomato caterpillar. 

If one of these caterpillars be put into a covered jar or 
box having several inches of damp earth in the bottom, 
it can easily be fed fresh tomato leaves every day or two, 
and kept until it is full-grown, when it will be about three 
inches long. It will 
then stop eating and 
burrow down into the 
soil. Were it out of 
doors it would go down 

• T 11 T i Fig. 29. — Pupa of Tomato Worm. 

a considerable distance 

and at the bottom of its hole enlarge the opening suffi- 
ciently to form an earthen cell. It then casts off its 
caterpillar skin and becomes a pupa, or chrysalis. It is 
now very different ; the legs have disappeared, and the 
shape is similar to that of Fig. 29, herewith. On one 
end is a long and slender tongue case, suggestive of a jug 
handle. The color is chestnut brown. 

The insect remains in this quiet pupal condition until 
early the following summer. Then the pupa wriggles its 
way upward to the surface of the soil ; the brown case 
splits open, and there emerges an insect with crumpled 
wings, that soon expand, so that the creature becomes the 
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beautiful "hawk moth" represented in Fig. 30. The 
ground color of the body and wings is gray and there are 




various dots and stripes of different shades. On each side 
of the abdomen — the hind part of the body — there are 
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five orange-colored roundish spots. The eyes are round 
and prominent ; over them project two large antenncBj or 
feelers, with feather-like processes on the front edge. 
But perhaps the most curious part of the insect is the 
long, coiled tongue at the mouth. This is usually coiled 
up tight, but it can be uncoiled readily. It is then seen 
to consist of a slender sucking tube three or four inches 
long. 

This moth, with others of its kind, remains quiet in 
some sheltered nook during the day, but at dusk it starts 
out on a rapid flight in search of flowers from which to 
suck up nectar — the honey-like liquid found in many 
blossoms. Large, light-colored flowers, like the white 
lilies, are most easily seen during the evening. For this 
reason they are most likely to be selected by the hawk 
moths, but honeysuckles and many other blossoms are 
also visited by the insects. 

These hawk moths have also another object in view 
during their nocturnal flights. If you watch the tomato 
plants in a garden at dusk during the summer, you are 
likely to see one or more of these moths flying rapidly 
from plant to plant, stopping at each one a moment. In 
this way they deposit eggs upon the leaves. In a few 
days the eggs hatch into little green caterpillars, that feed 
upon the green portions of the leaves about them. A 
week or so after hatching, they have increased in size to 
such an extent that they are too large for the skins with 
which they were born. Instead of this skin enlarging 
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with the individual, as it does in the higher animals, in 
these caterpillars a new skin is formed beneath the old 
one ; the latter splits open along the back near the head, 
and the caterpillar crawls out, clothed in a new suit. This 
moulting process is repeated several times during the next 
few weeks, in which the caterpillars rapidly develop until 
they become full-grown. Then they go into the earth to 
change to the pupa, or chrysalis stage, in which condition 
in northern regions they remain through the winter. 

These hawk moths are so called because of a resem- 
blance in their swift flight to the motions of a hawk. 
They are also often called the sphinx moths. If looked 
at through a lens, one sees that their wings are covered 
with minute scales, so that the moth belongs to the great 
order of scale-winged insects — the Lepidoptera, in which 
are included the butterflies and moths. 

Late in the summer you may often find tomato worms 
as well as other sphinx caterpillars, which are more or less 
covered with such small white oval objects as are shown 
in the accompanying picture. Perhaps if you did not know 
the story of the caterpillar's life you might think these 
things were the eggs. But of course you know they can- 
not be the eggs, for these are laid by the moth upon the 
leaves of the food plant. 

These little silken objects harve an interesting history, 
however, and a very unpleasant one so far as the cater- 
pillar is concerned. Some weeks before, a little black fly 
lit upon the back of the caterpillar, and laid inside his 



THE TOMATO WORMS. 



skin many tiny eggs. In a short time each egg hatched 
into a little grub, that absorbed the body juices of the cat- 
erpillar. These parasites continued to grow at the expense 




Caterpillar Carrying the Cocoins of a PaiasI 



of their unwilling host, the caterpillar, for some time before 
they became of full size. Finally they were ready for the 
next change ; they burrowed through the skin of the 
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caterpillar, and each parasite larva spun about itself a 
silken cocoon, inside of which it soon changed to a pupa. 

So each white object is a cocoon and contains a pupa. 
About two weeks from the time the cocoons are made, 
the pupae change to flies, each of which gnaws ojffi the end 
of its cocoon and comes out into the world. 

The poor caterpillar lingers for some time in a half- 
dead condition before it finally dies, without completing 
the later stages of its growth. 



THE PREYING MANTIS. 



" Oh, what an ugly, wicked-looking bug ! " some North- 
em child may exclaim as he looks at this picture. " See, 
how strange its head is and what big round eyes it has, 




FlO. 32. — The Prejiog Mantis. 

and how funnily it holds up its front legs ! I 'm glad it 
does n't live in our part of the country. I would Just as 
soon come across a rattlesnake." 

But the Southern boy would say : " Why, these don't do 
any harm. We are not a bit afraid of them. We call 
them ' devil horses ' and ' rear horses ' and often drive 
them about with strings tied around their long necks. I 
tell you, it is great fun to see them fight, and they are 
quicker than lightning in catching flies." 

Many other names besides those mentioned are given 
to these singular insects in different parts of this country 
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and Europe. The English call them "camel crickets," 
on account of their long necks, and also " intelligence 
bugs " and " diviners/' from their wise and threatening 
expression, and '' praying nuns,'* from the apparently 
devotional way in which they hold up their front legs. 
The best writers on insects agree in calling them mantes 
(singular, mantis). 

It is not wonderful that their weird look and unusual 
habits should have caused people formerly to regard them 
with superstition ; and many, not only among the foolish 
and ignorant, but of those who were quite well educated, 
believed that these insects had a knowledge of future 
events, and it was the custom of those who were about to 
start on a journey or engage in some new enterprise to 
consult one of these insects; they thought they could 
tell by the motions of the mantis whether or not they 
would be safe and prosperous. 

There is a story of a pious monk of olden times who, 
seeing a mantis moving slowly forward with its fore legs 
raised, thought it must be engaged in prayer and ordered 
it to sing aloud, whereupon, as the story goes, the insect 
immediately chanted a hymn. 

Another old author writes : " So divine a creature is 
this esteemed that if a childe aske the way to such a 
place, she will stretch out one of her feet to show 
him the right way and seldom or never misse.'' The 
Hottentots are said to go still further and to worship 
a certain kind of mantis as a god and to look upon 
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any one upon whom one of these insects may alight as 
a saint. 

In this country, people are more apt to imagine that 
their motions predict famine, death, and other calamities, 
and nobody is very anxious to be made a saint by having 
a mantis suddenly drop down upon him. 

The species of mantis are most numerous in tropical 
coimtries, where their forms imitate leaves, buds, and 
stems so exactly, even to spots of mildew and torn edges, 
that when they are sitting still it is impossible to tell 
them from certain parts of the tree or shrub on which 
they are resting. 

The only common species in the United States is the 
one shown in the picture. It is not so odd and leaf-like 
in its form as some of its more southern relatives ; but 
its color and shape, as it rests among the branches of 
bushes and grapevines, make it very difficult to discover. 
The body is long and somewhat flattened, and the first 
joint of the thorax is smooth and stick-like and has the 
appearance of a very long, slim neck. The head is in the 
shape of a triangle, with a large round eye at each upper 
angle and the small, but strong, sharp jaws at the lower, 
the mouth feelers resembling a drooping moustache. The 
greatest peculiarity of this insect may be mentioned here, 
which is one not found in any other American species — 
the power of twisting its head in any direction. 

The front legs, which are never used in walking, seem 
to have one more joint than those of other insects. The 
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thighs and shanks are very stout and are set on the inner 
edges with sharp teeth and spines, for holding and crush- 
ing the insects on which the mantis feeds. The second 
and third pairs of legs are rather slender and weak, and 
the insect is but a slow and unsteady walker. When full- 
grown tlie males have two pairs of strong, brown, mem- 
branous wings, with which they can fly long distances, but 
the females, which are much stouter and usually of a pale 
green color, have wings that only partly cover the hind 
body and can scarcely fly at all. 

The mantes are among the lions and tigers of the 
insect world and are even more cruel than these, as they 
will kill and eat each other with as much relish as they 
do other insects, and they will not touch any food unless 
they can catch it alive. Strictly speaking, they do not 
hunt their prey, but have a way of holding themselves 
perfectly motionless among the leaves and twigs of plants, 
so that they cannot be distinguished from them, until 
some insect that suits their taste crawls or flutters by, 
when they make a sudden dash with their spiky front 
legs and rarely fail to catch even the most agile fly or 
leaf-hopper. 

They are so fierce and cruel from the moment of hatch- 
ing that as fast as they come out of their shells they 
hurry away in different directions to escape being fallen 
upon and eaten by each other. As they grow older they 
become still more savage, especially the females, which 
often, after playing awhile with their mates, will suddenly 
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spring upon them and tear them in pieces. In their 
relations to man, however, they are entirely beneficial, as 
they kill a great number of the pests of the vineyard and 
orchard and, bloodthirsty as they are, sel- 
dom attempt to bite, and would not be able 
to puncture the human skin should they 
try to do so. 

Late in summer the eggs are laid in a 
compact mass covered with a tough sort of 
silk, which protects them from the weather. 
These egg masses, which are attached to 
twigs of trees, posts, and vines, are often 
noticed during winter and always excite 
the curiosity of those who see them for the 
first time. They are of a dull-brown color, 
rather more than an inch long, and one- 
third of an inch thick and wide. The eggs 
are in rows, so placed that their edges form 
a sort of braided pattern on top of the mass. 
The latter is not so broad, but otherwise 
they resemble the familiar fossil called a 
" trilubite." 

They should never be destroyed, as is p/V'^m^iL''^ 
sometimes done by those who imagine that 
they are some hurtful thing. On the contrary, it is a 
good plan to collect them from wild lands and place them 
where the mantes, when they hatch, can help to protect 
orchards and gardens from the bugs, flies, and caterpillars 
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that are so destructive. This has often been done with 
great advantage by observing gardeners, and is only one 
of many instances in which man, with a knowledge of 
insect habits, has been able to make such unlovely quali- 
ties as cruelty and voracity serve good purposes under his 
direction. 



THE BAGWORM, OR BASKET WORM. 

In many parts of the country we see in winter, hanging 
from the twigs of leafless trees or attached to evergreens, 
many tough little cone-shaped bags. They are apt to be 
most abundant on the shade trees of cities and suburban 
towns, but are found also in orchards. These bags are 
made of many layers of tough silk, with bits of sticks and 
leaves and evergreen needles fastened to the outside. 
They are so strong that we cannot open them without 
the aid of a knife or pair of scissors. When cut into we 
find a lot of pale-brown silky matter, and in the smaller 
bags part of a chrysalis shell, but in each of the larger 
ones a great mass of soft yellow eggs. 

If the bags are allowed to remain on the tree until late 
in the spring, there will hatch from these eggs many tiny 
dark caterpillars, which walk only on the six horny front 
legs and hold the hind body straight up into the air. 

The first thing each little caterpillar does is to begin 
cutting out little bits of the leaf, or whatever substance it 
finds itself upon, and weaving these into a band with silk. 
The ends of this are attached to some plain surface, and 
the young larva crawls under it and, loosening the fasten- 
ings, contrives to join the band around its body for a 
protection to the soft, thin-skinned portion. By twisting 
its head back and forth when spinning it contrives to add 

G9 
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something every day to the length of this case, which at 
first is carried in an erect position, but soon becomes so 
heavy that it is simply dragged along as the larva crawls 
about, which it does not do more than is necessary. The 
latter continues to grow for two months or more, during 




which period it moults four times. When these times 
come it attaches its case firmly to some support and shuts 
itself up inside, and when the old skin is shed It is pushed 
out through the opening at the hinder end of the bag. 
It then pushes its head and first three joints through the 
covering in front and begins feeding again with a great 
appetite. 

At the end of July or early in August it is full-grown 
and ceases to feed and becomes unusually active. It isi 
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now a great nuisance, as it has the habit not only of 
crawling about in every direction, but of swinging down 
from the tree upon people or animals that may be passing 
underneath, and so getting a free ride to other localities. 
Ladies and children are often much startled and disgusted 
to find clinging to their hats or outer garments one or 
more of these ugly worms clumsily dragging along their 
heavy bags. Of course they are instantly pulled or 
shaken off, and probably tossed to as great distance as 
possible, and nothing could suit the convenience of the 
insect better, since at this time the great object of its life 
is to get a long way off from the tree or bush on which 
it grew up. You will, perhaps, wonder why ; but as the 
later history of the insect is learned the reason will be 
plain. 

After two or three days of roaming about, the bagworm 
crawls up into the nearest tree and prepares for its 
changes of form. It first attaches its case by a broad 
band of silk to some firm support — never to a leaf stalk 
or any part that is likely to drop or be blown away. It 
then retires wholly within it and closes the opening. 

Here it soon changes to a pupa, which rests in a soft 
bed of the downy material already described. Two or 
three weeks afterwards the last change takes place, and 
then it is discovered that the males and females are 
entirely different. 

The former is a very active little black moth with 
slender body and very strong wings. He buzzes and 
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bustles about with so much energy that in a few hours he 
rubs all the feathery coating from his wings and body 
and looks more like a bee than a moth. As for the 
female, she is a poor, helpless creature, without wings or 
legs or much of a head. She never leaves the shelter of 
her bag, which in course of time she almost fills with 
eggs, and shortly after dies, the small remains of her 
body serving to plug up the lower opening of her case for 
the better protection of the eggs. 

As the females are in the perfect state so incapable of 
changing their location, the instinct of the caterpillars 
for removing from one situation to another can be well 
understood, since one brood after another would soon eat 
up all the leaves on one tree or set of trees. 
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